The relationship between interparental conflict, hostile parenting, and children's externalizing problems is well established. Few studies, however, have examined the pattern of association underlying this constellation of family and child level variables while controlling for the possible confounding presence of passive genotype-environment correlation. Using the attributes of 2 genetically sensitive research designs, the present study examined associations among interparental conflict, parent-to-child hostility, and children's externalizing problems among genetically related and genetically unrelated mother-child and father-child groupings. Analyses were conducted separately by parent gender, thereby allowing examination of the relative role of the mother-child and father-child relationships on children's behavioral outcomes. Path analyses revealed that for both genetically related and genetically unrelated parents and children, indirect associations were apparent from interparental conflict to child externalizing problems through mother-to-child and father-to-child hostility. Associations between interparental conflict and parent-to-child hostility across genetically related and genetically unrelated parent-child groupings were significantly stronger for fathers compared to mothers. Results are discussed with respect to the role of passive genotype-environment correlation as a possible confounding influence in interpreting research findings from previous studies conducted in this area. Implications for intervention programs focusing on family process influences on child externalizing problems are also considered.
The role of interparental conflict and hostile parenting practices as family level influences on children's externalizing problems is well established (see Rhoades et al., 2011) . From as far back as the 1930s, it has been recognized that discord between parents has a potentially debilitating effect on children's psychological development (Towle, 1931) , with contemporary evidence from crosssectional (Grych, Fincham, Jouriles, & McDonald, 2000) , longitudinal (Harold, Shelton, Goeke-Morey, & Cummings, 2004) , and experimental (Cummings & Davies, 2002 ) studies indicating that children who witness conflict between parents that is frequent, intense, and poorly resolved are at elevated risk for a host of negative developmental outcomes including depressive symptoms, aggression, antisocial behavior problems, and deficits in academic attainment (Harold, Aitken, & Shelton, 2007) . Researchers also highlight the important role that parenting practices play in accounting for family relationship influences on children (Lipscomb et al., 2011) , with a noteworthy perspective purporting indirect associations between interparental conflict and negative child outcomes via parenting practices, such that the effects of conflict between parents are deemed to occur indirectly through a "spillover" of emotion from the couple relationship to the parent-child relationship (Erel & Burman, 1995; Rhoades et al., 2011) . Intervention studies also highlight the role of parenting as a mediator in the link between interparental conflict and child externalizing problems (Cowan & Cowan, 2002) . Important questions remain however as to the role of family relationship influences on children's psychopathology and, in particular, the mechanisms that underlie observed associations between family-level and childlevel variables. The present study examines two questions of fundamental relevance to this area of contemporary social, clinical, and policy concern: the differential role that mothers' and fathers' parenting practices play in mediating links between interparental conflict and negative child outcomes (externalizing problems) and the relative role that passive genotype-environment correlation may play in accounting for associations between family level variables and externalizing problems in children.
Family Relationship Influences on Children: The Relative Role of Mothers and Fathers
Past research examining family socialization influences on children has historically focused on the mother-child relationship to the relative neglect of the father-child relationship. However, the role of fathers is increasingly recognized as an important influence on children's emotional, behavioral, and academic development (Lamb, 2004) . Specifically relating to associations between interparental conflict, hostile parenting, and children's externalizing problems, several studies support the hypothesis that emotions expressed in the interparental relationship "spill over" to the parent-child relationship (Erel & Burman, 1995) , with some studies suggesting that fathers' parenting may be more sensitive to couple-level problems than mothers' parenting (Goldberg & Easterbrooks, 1984; Katz & Gottman, 1996) . Other studies highlight the respective role of the mother-child and father-child relationships as important mediators of interparental conflict effects on children's psychological adjustment (Shelton & Harold, 2008; Stover et al., 2012) . The present study advances research in this area by examining the relative role of mother-to-child hostility and father-to-child hostility in the context of interparental conflict on children's externalizing behavior problems, with the added novel feature that the potentially confounding role of passive genotypeenvironment correlation underlying associations between family level (interparental conflict), parent level (mother-child, fatherchild hostility), and child level (externalizing) variables is controlled through the application of natural experimental designs in examining proposed theoretical pathways.
The Confound of Passive Genotype-Environment Correlation in Prior Family Socialization Research
Past research examining associations between interparental conflict, hostile parenting, and children's psychological outcomes has typically been conducted with biologically related parents and children (Combs-Ronto, Olson, Lunkenheimer, & Sameroff, 2009; Shaw, Bell, & Gilliom, 2000) . However, it is difficult to ascertain whether associations between family-level variables and child outcomes represent environmental effects or shared genetic influences in studies of biologically related family members (Plomin, DeFries, & Loehlin, 1977; Scarr & McCartney, 1983) . In biological families, associations between a characteristic of the parent and a characteristic of the child may result from an underlying shared genetic characteristic that simultaneously influences both the trait in the parent and the trait in the child. That is, in examining the relative role of genetic and environmental factors on children's psychological symptoms, genes may not only affect the specific index of psychopathology considered (e.g., externalizing problems), but may also affect the rearing environment that children experience (e.g., interparental conflict, hostile parenting practices). This overlap of influence has been defined as genotypeenvironment correlation (rGE). Two primary configurations of rGE-evocative rGE and passive rGE-have been highlighted in past research. Evocative rGE suggests that genetically influenced child characteristics (e.g., externalizing problems) evoke patterned responses such as hostility or negativity from a parent (Ge et al., 1996) . Passive rGE suggests that associations between parent and child characteristics (hostile parenting and child externalizing problems) result from common underlying genetic factors that simultaneously influence behavioral traits in both parent and child Jaffe & Price, 2007; Price & Jaffee, 2008) . Although both forms of rGE have the potential to affect family process and child outcome associations, this article focuses specifically on passive rGE and does not measure evocative rGE.
Disentangling Common Genetic Factors From Family Relationship Influences on Children: Utilizing the Advantages of Natural Experimental Research Designs
Utilizing research designs that permit separation of passive rGE from family relationship and child outcome associations has significant implications for understanding associations between interparental conflict, hostile parenting practices, and children's psychopathology, and thus intervention targets aimed at remediating negative family relationship influences on children. We offer two complementary study designs that provide this unique opportunity. The first study represents an adoption at birth design using a sample of families with domestic infant adoptions; the second study constitutes an adoption at conception design using a sample of families with children conceived through in vitro fertilization 13 NATURE OF NURTURE (IVF) . Both studies allow examination of the interplay between family relationship variables and child outcomes, for which the potential confounding influence of passive rGE is controlled.
Children conceived via assisted reproductive technologies may be genetically related to both parents (homologous IVF), the mother only (sperm donation), the father only (egg donation), or to neither parent (embryo donation). A further category exists in which both parents are genetically related to the child but the intrauterine environment is provided by a genetically unrelated surrogate (gestational surrogacy). Fundamentally, the research design facilitated by this study constitutes an adoption at conception design such that rearing parents who are genetically unrelated to offspring "adopt" genetic information to facilitate child birth. By comparing the association between two theoretically relevant variables (e.g., hostile parenting and child externalizing problems) across parents and children that are genetically related (mothers: homologous IVF, sperm donation, surrogacy; fathers: homologous IVF, egg donation, surrogacy) and genetically unrelated (mothers: egg and embryo donation; fathers: sperm and embryo donation), it is possible to ascertain whether the magnitude of any association between parent and child is primarily genetically mediated, environmentally mediated, or a combination of the two. For example, if an association is noted between interparental conflict and hostile parenting among genetically related parent and child groupings, but not between genetically unrelated parent and child groupings, the association is attributable to genetic mediation. Where the association is present among genetically related and genetically unrelated groupings, the association cannot be entirely genetically mediated. Furthermore, where significant associations are found among genetically unrelated family members (in which passive rGE is controlled), the primacy of environmental mechanisms underlying any such association is apparent.
Precisely the same opportunity is accorded through the use of an adoption at birth design. By using a sample of children adopted at birth and their genetically unrelated rearing parents, the influence of shared genes on family-and child-level variables is eliminated in examining the pattern of associations linking interparental conflict, hostile parenting, and child externalizing problems. Furthermore, the relative role of the mother-child and father-child relationships in mediating interparental conflict effects on children's psychological adjustment across genetically related and genetically unrelated configurations is offered within the context of the two samples, thereby advancing understanding of the environmental salience of maternal as compared to paternal parenting practices on children's psychological outcomes in the context of hostile interparental relations.
Collectively, analyses conducted in the present study benefit from a complementary cross-study approach through comparative configurations of genetically related and genetically unrelated mother-child and father-child groupings where passive rGE is or is not a factor in explaining associations between family and child level variables. Indeed, to our knowledge, this is the first study to incorporate an adoption at birth and an adoption at conception design to examine family relationship influences on child psychopathology. The study therefore advances a core objective outlined by Rutter, Pickles, Murray, and Eaves (2001) in testing causal hypotheses relating to environmental influences on children's psychological outcomes: to identify environmental factors where confounding genetic factors have been removed. As a result, reinvigorated opportunity is offered in targeting specific environmental factors underlying family stress-child behavior links in the context of family intervention studies.
The Present Study
In the present study we examined the role of mother-to-child and father-to-child hostility as mediating mechanisms underlying links between interparental conflict and children's externalizing behavior problems. Analyses were conducted utilizing four primary configurations across genetically related and genetically unrelated parent-child groupings. First, mothers and fathers across families who were fully genetically related (IVF homologous group) and fully genetically unrelated (adoption sample) were compared in relation to associations linking interparental conflict, hostile parenting, and child externalizing problems. Mothers and fathers provided reports on each theoretical construct, allowing examination of family processes separately by parent sex while incorporating other-parent report of child externalizing behaviors.
Second, analyses were conducted separately for mothers and fathers within families who were respectively genetically related (mothers: homologous IVF, sperm donation, surrogacy; fathers: homologous IVF, egg donation, surrogacy) and genetically unrelated (mothers: egg and embryo donation; fathers: sperm and embryo donation) to their children. These analyses are separated by parent sex in order to allow examination of processes by genetic relatedness. Once again mothers and fathers provided information regarding their own experiences of interparental conflict and hostile parenting, and the other parent provided information on children's externalizing behavior problems. This approach was used to remedy reliance on a single reporter across each theoretical construct, potentially leading to inflated correlations as a result of self-report bias . When possible, identical measures were used across the two studies. Given the dearth of research in this area, we did not specify hypotheses regarding mother-father differences or evidence of passive rGE, but rather, we focus on testing mother/father-to-child hostility as a mediator of associations between interparental conflict and child externalizing problems across genetically related and genetically unrelated groupings.
Method

Participants and Procedures Sample 1: Early Growth and Development Study (EGDS).
Participants were a subsample (n ϭ 218; 60%) of 361 linked sets of adopted children and adoptive mothers and fathers from Cohort I of the longitudinal Early Growth and Development Study (Leve et al., 2007) . The study began during infancy, and the current subsample included all children who had completed the Kindergarten assessment (retention rate of 85% of children who had entered Kindergarten). Participants were recruited between 2003 and 2006 through 33 adoption agencies located in 10 states spanning the northwest, mid-Atlantic, and southwest regions of the United States. Participating agencies reflected the full range of adoption agencies in the United States: public, private, religious, secular, those favoring open adoptions and those favoring closed adoptions. The full EGDS study also includes birth parent assess-14 ments; only adoptive family assessments are utilized in this report in order to match designs with the IVF study. Eligibility criteria included (1) domestic adoption placement; (2) placement occurring within 3 months postpartum; (3) nonrelative placement; (4) no known major medical conditions such as extreme prematurity or extensive medical surgeries; and (5) birth and adoptive parents able to understand English at the eighth-grade level. Data were collected by home visit assessments and online questionnaires. Questionnaires assessed a range of features including couple relationship quality, parenting, parent-child relations, life events, and parent and child psychological well-being.
For the present study, data from the fifth assessment when children were 6 years old (M ϭ 5.98, SD ϭ 0.17) was used so as to be comparable in age and stage of educational experience to the Cardiff IVF sample. Fifty-six percent of the children were boys. The median child age at adoption placement was 2 days. Adoptive parents were typically college educated, middle-to upper-class families (single parents and same-sex couples were excluded from the present study). Adoptive mother and adoptive father mean ages were 38 years (SD ϭ 5.5) and 38 years (SD ϭ 5.8), respectively, at the start of the study. The ethnicity of adoptive mothers and fathers was 91% and 90% Caucasian, 4% and 5% African American, 3% and 2% Hispanic or Latino, 1% and 1% multiracial, 1% and 1% Asian, 0% and Ͻ1% American Indian or Alaskan Native, and 1% and 1% unknown or unreported, respectively. For full demographic information, refer to Leve, Neiderhiser, Scaramella, and Reiss (2010) .
Sample 2: Cardiff IVF study. Participants were families who had conceived a child through one of the assisted reproductive methods and were subsequently recruited through a number of different fertility clinics who agreed to participate (18 clinics in the United Kingdom and 1 in the United States). Families with children born between 1994 and 2002 (child age of 4 to 10 years) following successful artificial reproductive treatment from any of the five conception groups were considered eligible for the study and were contacted via mail from the clinic on behalf of the research team. For the purposes of comparison between conception groups, it was required that gamete donors and surrogates were unrelated to either rearing parent. Questionnaire measures on a range of health and mental health variables and child outcomes were assembled. All data were collected by mailed questionnaires sent to families by each participating clinic. Questionnaires assessed a range of features including sociodemographic information, parents' physical and psychological health, couple relationship quality, parent-child relations, children's life events, and children's psychological well-being.
For the present study, the sample included mothers, fathers, and their 5-to 8-year-old children (mother genetically related, N ϭ 536; mother genetically unrelated, N ϭ 158; father genetically related, N ϭ 370; father genetically unrelated, N ϭ 121). Parents reported for an approximately even proportion of boys (50.01%) and girls (49.99%) who were between 5 and 8 years old (M ϭ 6.47 years, SD ϭ .83), so as to be comparable in age and stage of educational experience to the EGDS adoption sample. Mother and father mean ages were 35 years (SD ϭ 4.73) and 38 years (SD ϭ 6.58), respectively, at the birth of the child. The number of families in each conception group for mothers (N ϭ 694) was as follows: 370 homologous IVF (53.31%), 149 IVF with sperm donation (21.47%), 134 IVF with egg donation (19.31%), 24 IVF with embryo donation (3.46%), and 17 IVF with gestational surrogacy (2.45%); for fathers (N ϭ 491) it was 268 homologous IVF (54.58%), 107 IVF with sperm donation (21.79%), 92 IVF with egg donation (18.74%), 14 IVF with embryo donation (2.85%), and 10 IVF with gestational surrogacy (2.04%). The ethnicity of mothers and fathers was 91% and 89% Welsh, English, Scottish, or Irish; 2% and 1% other European; Ͻ1% and Ͻ1% African or Afro-Caribbean; 1% and Ͻ1% Bangladeshi, Indian, or Pakistani; Ͻ1% and Ͻ1% South East Asian, other ethnicity; 1% and 1% unknown; and 5% and 7% unreported.
Measures
Interparental conflict. In both studies, mothers and fathers completed the Behavior Affect Rating Scale (BARS) from the Iowa Youth and Families Project (Melby et al., 1993) . Parents reported on their own hostility during the past month on a 7-point scale ranging from never to always with high scores indicating greater hostility. For the EGDS study, a 13-item hostility scale was administered from the full scale; for the Cardiff IVF study, a 4-item hostility scale was administered (items overlapped with the EGDS items). Both the BARS full scale (Harold & Conger, 1997; Leinonen, Solantaus, & Punamäki, 2002; Rhoades et al., 2011; Stover et al., 2012) and the 4-item subscale (Harold et al., 2004 (Harold et al., , 2007 have previously been used to measure interparental conflict. Items in both samples included "how often did you get angry at your partner," "how often did you criticize your partner," and "how often did you argue with your partner when you disagreed about something." Internal consistency estimates were acceptable for mothers and fathers in both studies: ␣ ϭ .91 (mothers) and ␣ ϭ .89 (fathers) in EGDS; ␣ ϭ .90 (mothers) and ␣ ϭ .88 (fathers) in Cardiff IVF. Mother and father reports of hostility were significantly correlated (r ϭ .36, p Ͻ .001 EGDS; r ϭ .45, p Ͻ .001 Cardiff IVF), and were summed to create a composite measure representative of overall levels of marital hostility within the family.
Parent-to-child hostility. Mothers and fathers in both studies completed the Iowa Family Interaction Rating Scales (Melby et al., 1993) about their parenting behaviors. Parents reported on their own hostile behaviors toward their child during the past month on a 7-point scale ranging from never to always with high scores indicating greater hostility. In EGDS, a 5-item hostility subscale from this measure was administered; in the Cardiff IVF study, a 4-item hostility subscale was administered. Again, items overlapped between samples and included "how often did you get angry at him/her," "how often did you criticize him/her," and "how often did you argue with him/her when you disagreed about something." Internal consistency estimates were good for mothers and fathers in both studies: ␣ ϭ .75 (mothers) and ␣ ϭ .70 (fathers) in EGDS, and ␣ ϭ .80 (mothers) and ␣ ϭ .82 (fathers) in Cardiff IVF.
Child externalizing behavior. In EGDS, mothers and fathers completed the Child Behavior Checklist (Achenbach & Rescorla, 2000) . Adoptive parents reported on a range of child problem behaviors that occurred during the past 2 months on a 3-point scale ranging from not true to very true with high scores indicating greater problem behavior. Items for the 24-item externalizing subscale included "destroys things belonging to his or her family or to other children," "gets in many fights," and "physically attacks people." Internal consistency estimates were good for mothers and fathers, respectively (␣ ϭ .88, ␣ ϭ .90).
In the Cardiff IVF study, mothers and fathers completed 16 items from the Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997) and 6 items from the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR; American Psychiatric Association, 2000). Parents reported on their children's conduct problems (5 items; SDQ) and oppositional disorder (6 items; DSM-IV-TR) on a 3-point scale ranging from not true to certainly true with higher scores indicating greater problem behavior. Scores from the two subscales were significantly correlated (r ϭ .69 and .54 for mothers and fathers, respectively) and summed to create a child externalizing problems construct for each parent. Items from the conduct problems subscale included "often has temper tantrums" and "often lies or cheats," and the oppositional disorder subscale included "often angry/resentful" and "often argues with adults." Internal consistency estimates were good for mothers and fathers (␣ ϭ .80, ␣ ϭ .78, respectively).
Residual scores were created for parent reports of externalizing behavior by partialing out the effects of several relevant covariates (e.g., EGDS study: adoption openness [contact with birth parents]; EGDS and IVF study: child ethnicity).
Statistical Analyses
Correlations between primary theoretical constructs were initially examined across the EGDS adoption and Cardiff IVF samples; analyses were then extended to examine hypothesized theoretical pathways using path analysis across genetically related and genetically unrelated parent-child configurations within and across both study designs.
Results
Correlational Analysis
Intercorrelations, means, and standard deviations are presented for fully genetically related (IVF homologous) and fully genetically unrelated (EGDS) parent-child pairs (see Table 1 ), and genetically related and genetically unrelated mother-child and father-child groupings across the IVF sample configurations (see Table 2 ). Significant associations were apparent between parents' combined report of interparental conflict and respective mother and father report of child externalizing problems for genetically related parent-child pairs (IVF homologous; mother report r ϭ .13, p Ͻ .05 and father report r ϭ .18, p Ͻ .01), but not for genetically unrelated parent-child pairs (adoption sample; mother report r ϭ Ϫ.02 and father report r ϭ .11, p Ͼ .10). Significant bivariate associations were also apparent between interparental conflict and other-parent report of child externalizing for genetically unrelated mothers (r ϭ .27, p Ͻ .01), with a trend level association for genetically related mothers (r ϭ .09, p Ͻ .10), genetically related fathers (r ϭ .10, p Ͻ .10), and genetically unrelated fathers (r ϭ .14, p Ͻ .10). Interparental conflict was associated with mother-to-child hostility and father-to-child hostility for the adoption group (mother-child, r ϭ .17, p Ͻ .05; father-child, r ϭ .19, p Ͻ .05), the homologous IVF group (mother-child, r ϭ .23, p Ͻ .001; father-child, r ϭ .33, p Ͻ .001), and genetically related and genetically unrelated mothers and fathers across the IVF subgroups (genetically related mothers, r ϭ .33, p Ͻ .001; genetically unrelated mothers, r ϭ .37, p Ͻ .001; genetically related fathers, r ϭ .45, p Ͻ .001; genetically unrelated fathers, r ϭ .58, p Ͻ .001). Mother-to-child and father-to-child hostility measures were in turn associated with parent reports of child externalizing behavior problems (EGDS, r ranged from .26 to .46, p Ͻ .001; homologous IVF, r ranged from .25 to .44, p Ͻ .001; genetically related mothers, r ϭ .30, p Ͻ .001; genetically related fathers, r ϭ .34, p Ͻ .001; genetically unrelated mothers, r ϭ .34, p Ͻ .001; genetically unrelated father, r ϭ .34, p Ͻ .01). This pattern of association across all groupings was examined further in tests of the theoretical model using path analysis.
Path Analysis
Path analysis was used to examine the associations linking interparental conflict, mother-child and father-child hostility, and child externalizing problems across genetically related and genetically unrelated groupings. Model tests were conducted using Mplus 5.2 (Muthén & Muthén, 2007) , which uses full information maximum likelihood (FIML) to estimate model parameters in the presence of incomplete or missing data. FIML produces unbiased estimates when data are missing at random (MAR). The Little's test of missing data indicated that the pattern of missingness across each study was missing completely at random (MCAR; Little, 1988) , thereby meeting necessary assumptions for the application of FIML estimation procedures. Results of model tests are presented for the fully genetically related and fully genetically unrelated parent-child groupings (EGDS and IVF homologous), fol- Figure 1 illustrates results for genetically related parent-child pairs (IVF homologous group; italicized coefficients) and genetically unrelated parent-child pairs (EGDS sample; nonitalicized coefficients). For both groups, significant associations were found between interparental conflict and mother-to-child hostility (␤ ϭ .23, p Ͻ .001, and ␤ ϭ .17, p Ͻ .05) and father-to-child hostility (␤ ϭ .33, p Ͻ .001, and ␤ ϭ .19, p Ͻ .05), which were in turn associated with mother and father report of child externalizing problems (homologous IVF: ␤ ϭ .32, p Ͻ .001, and ␤ ϭ .39, p Ͻ .001; ␤ ϭ .24, p Ͻ .001; EGDS: ␤ ϭ .31, p Ͻ .001, ␤ ϭ .44, p Ͻ .001, and ␤ ϭ .34, p Ͻ .001; ␤ ϭ .21, p Ͻ .01), except that in the genetically related homologous IVF group, mother-to-child hostility was not related to father report of child externalizing problems. Initial bivariate analyses suggested that a significant association existed between interparental conflict and externalizing problems for the genetically related homologous IVF group, but not for the nongenetically related adoption sample (see Table 1 ). Thus for this latter group, the data do not meet the criteria that Baron and Kenny (1986) described as necessary to define a mediational pathway. However, an independent variable can have an indirect effect on a dependent variable even if the two variables are not correlated, if the independent variable influences a third, intervening variable, which in turn affects the dependent variable (MacKinnon, Krull, & Lockwood, 2000; MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002) . If the independent and dependent variables are each related to the proposed intervening variable, the significance of the indirect association between the independent and dependent variables can then be assessed statistically. We examined whether interparental conflict had an indirect effect on parent report of externalizing problems through the intervening variables of mother-to-child and father-to-child hostility, using procedures outlined by Sobel (1982) to test the significance of all indirect effects. Significant indirect effects were noted between interparental conflict and mothers' report of externalizing problems via mother-tochild (IVF: ␤ ϭ .07, p Ͻ .01, EGDS: ␤ ϭ .05, p Ͻ .05) and father-to-child hostility (IVF: ␤ ϭ .08, p Ͻ .01, EGDS: ␤ ϭ .06, p Ͻ .05), as well as to fathers' report of externalizing problems via father-to-child hostility (IVF: ␤ ϭ .13, p Ͻ .001, EGDS: ␤ ϭ .08, p Ͻ .05), but not mother-to-child hostility (IVF: ␤ ϭ .02, p Ͼ .10, EGDS: ␤ ϭ .04, p Ͼ .05). Interestingly, when the magnitude of associations linking interparental conflict, father-to-child hostility, and children's externalizing problems are inspected relative to associations for mother-to-child hostility, associations are of consistently larger magnitude for the pathways through father-to-child hostility compared to mother-to-child hostility. As these samples derive from distinct geographic locations and represent differential sampling populations, statistical comparison of these pathways for significant differences and interpretation of differential effects based on parent sex alone would be erroneous. Comparison of parallel pathways among the IVF subgroups, however, is viable (as described below).
Interparental Conflict, Hostile Parenting, and Child Externalizing Problems: Calibrating rGE Across Genetically Related and Unrelated Parents
Figures 2A and 2B illustrates results for genetically related (italicized coefficients) and genetically unrelated (nonitalicized coefficients) mother-child and father-child pairings in the IVF sample. For genetically related mothers and children, significant paths were found between interparental conflict and mother-child hostility (␤ ϭ .33, p Ͻ .001), and between mother-child hostility and child externalizing problems (␤ ϭ .31, p Ͻ .001). This pattern of effects was also apparent for genetically related father-child pairings (␤ ϭ .45 and .37, p Ͻ .001). For genetically unrelated mother-child and father-child pairings, this pattern of indirect association was again replicated (mothers: ␤ ϭ .37 and .28, p Ͻ .01; fathers: ␤ ϭ .58 and .38, p Ͻ .001). Significant indirect effects were found from interparental conflict to father-rated externalizing problems via mother-to-child hostility (genetically related mothers: ␤ ϭ .10, p Ͻ .001, genetically unrelated mothers: ␤ ϭ .10, p Ͻ .05), as well as to mother-rated externalizing problems via father-to-child hostility (genetically related mothers: ␤ ϭ .17, p Ͻ .001; genetically unrelated mothers: ␤ ϭ .22, p Ͻ .01). Because genetically related and genetically unrelated mother-child and father-child pairings constitute independent groupings, it is possible to examine if specific associations by group membership are significantly different from each other. Comparisons between specific pathways of theoretical interest were conducted using stacked modeling procedures across genetically related and genetically unrelated parent-child groupings. This procedure involves comparing the chi-square statistics derived from a model in which a specific pathway is treated as equivalent across groups to that derived from a model where the path in each subgroup model (e.g., genetically related vs. genetically unrelated mother-and fatherchild pairings) is allowed to freely vary. The difference in the chi-square statistics provides an estimate of the statistical significance of any genetically related versus unrelated based difference in the specific pathways considered. The association between interparental conflict and parent-to-child hostility was significantly stronger for genetically related fathers compared to genetically related mothers, ⌬ 2 (1) ϭ 5.13, p Ͻ .05, and for genetically unrelated fathers compared to genetically unrelated mothers, ⌬ 2 (1) ϭ 4.89, p Ͻ .05. Each of the models tested across genetically related and genetically unrelated parent-child groupings represent fully saturated statistical models. Fit statistics therefore suggest a perfect fit by way of artifact between the proposed theoretical model and the underlying pattern of variance and covariance observed between each theoretical variable, 2 (0) ϭ 0.00, goodness-of-fit index (GFI) ϭ 1.00, and are thus not reported in the figures.
Discussion
The present study utilized two complementary genetically sensitive research designs to examine the role of the mother-child and father-child relationships as mediating variables underlying links between interparental conflict and children's externalizing problems. While past research in this area is well established, findings from the present study advance understanding of the interplay between these family relationships on children's behavior problems in three important respects.
Examining the Role of Passive Genotype-Environment Correlation
First, associations between interparental conflict, parent-to-child hostility, and child externalizing problems were examined utilizing two research designs that respectively allow disaggregation of the role of passive rGE underlying associations linking family relationship variables and childhood psychopathology. Studies that involve biologically related family members are limited in allowing understanding of the relative role of genetic and/or environmental-based underpinnings of family relationship influences on child psychopathology in that children share 50% of their genes with each biological parent, thereby potentially inflating associations between family-and child-level variables that share common phenotypic elements (interparental conflict, parent-tochild hostility, child externalizing problems).
The present study utilizes a sample of children adopted at birth and a sample of children conceived through IVF whereby rearing parents may be categorized as genetically related or genetically unrelated to their children. Therefore, associations between the family relationship and child outcome variables may or may not be confounded by passive rGE based on genetic relatedness across parent-child groupings. For fully genetically related parents and children (IVF homologous group), significant associations were noted between interparental conflict, mother-to-child and fatherto-child hostility, and child externalizing problems. This was also the case for fully genetically unrelated parent-child groupings (adoption sample). Because associations for the homologous IVF group are confounded by passive rGE, we cannot conclude that the hypothesized mediating pathways through mother-child and father-child hostility offer a salient environmental transmission mechanism relative to underlying genetic influences, replicating challenges inherent to interpreting associations in samples of biologically related parents and children in past research. However, for the adoption sample, the role of passive rGE underlying associations between family relationship variables and child externalizing problems is controlled as children and parents are not genet- 18 ically related, thereby adding confidence that the transmission mechanism linking interparental conflict and child externalizing is explained by the environmental salience of maternal and paternal parenting practices across genetically related and genetically unrelated families.
Analyses focusing specifically on mother-child and fatherchild hostility underlying links between interparental conflict and child externalizing among genetically related and genetically unrelated parents within families confirm this pattern of results. For both genetically related and genetically unrelated mother-child and father-child pairs, hostile parenting mediated associations between interparental conflict and child externalizing problems. As the pattern of results for genetically unrelated parent-child pairings is once again free of the potentially confounding influence of passive rGE, we may be more confident that the mother-child and father-child relationships serve as environmental transmission mechanisms underlying the interparental conflict-child externalizing link. Furthermore, the pattern of significant differences across father-child and mother-child groupings suggest that paternal parenting practices in the context of interparental conflict may be a distinct environmental influence on children's externalizing behaviors relative to maternal parenting practices.
The Relative Role of Father-Child and Mother-Child Relationships
Building on this pattern of mother-father comparisons, a second primary contribution made by the present study is that analyses are conducted separately across genetically related and genetically unrelated mother-child and father-child configurations, thereby remedying the dearth of evidence relating to father-child versus mother-child influences on childhood psychopathology (Ramchandani & Psychogiou, 2009 ). While both the mother-child and father-child relationships offer indirect mechanisms through which interparental conflict effects on child externalizing problems are explained, associations between interparental conflict and parent-to-child hostility were significantly stronger for fathers compared to mothers across genetically related and genetically unrelated parent-child groupings. Taken together, results suggest that across mother-child and father-child configurations, the father-child relationship consistently offers an indirect mechanism through which interparental conflict affects child externalizing problems. This finding adds to emerging research suggesting that the father-child relationship is at least as important as the motherchild relationship in accounting for family process influences on children's psychopathology (Shelton & Harold, 2008; Stover et al., 2012) . Furthermore, the significantly stronger associations linking interparental conflict and hostile parenting practices for genetically related fathers compared to genetically related mothers and for genetically unrelated fathers compared to genetically unrelated mothers, suggest that the spillover mechanism may operate to a greater degree within the context of the father-child relationship relative to the mother-child relationship. In addition, these effects may be explained as more than shared genetic influences. This finding is distinctly noteworthy given the historical paucity of research disaggregating mother-child and father-child relationship influences on childhood psychopathology.
Interparental Conflict, Hostile Parenting, and Child Adjustment
Third, the present study advances understanding of the interplay among interparental conflict, hostile parenting, and child adjustment by examining associations among an age group of children somewhat underrepresented in past research in this area-children experiencing the early primary school years. Evidence suggests that children who do better at school come from homes that are quieter, less chaotic, and where family relationships are marked by low levels of conflict and volatility (Hanscombe, Haworth, Davis, Jaffee, & Plomin, 2011; Harold et al., 2007) . Indeed, according to Hanscombe et al. (2011) , children who live in households where there are high levels of family chaos and unpredictability have lower expectations, evidence a lack of persistence, are more likely to withdraw from academic challenges, and struggle with basic skills (e.g., reading). Although family relationship influences on children's academic attainment during late childhood and early adolescence remain critically important, relatively little is known about the mechanisms through which specific family process factors affect children during early childhood to early middle childhood (i.e., child age 2-7; Stover et al., 2012) . Furthermore, little is known about the relative role of family relationship (environmental) influences on children's behavioral outcomes at this age at which shared genetic factors are controlled. Findings highlight the salience of both the mother-child and father-child relationships in the context of interparental conflict on children's behavioral outcomes during this important stage of development. Interventions that target not only the mother-child relationship, but also the father-child relationship, may thus promote more adaptive educational trajectories for children by remediating behavioral disruptions borne out of systemic family level disruptions indicated by hostile interparental relations and associated negative parenting practices.
Limitations and Recommendations for Future Research
Although a primary strength of the current analyses are the adoption and IVF research designs that allow passive rGE to be disentangled from associations underlying family relationship and child outcome variables, this does not preclude the possibility of evocative rGE as an explanatory mechanism underlying such associations. Evocative rGE has been evidenced in samples of genetically unrelated parents and children (Ge et al., 1996) , and it is thus conceivable that inherited characteristics of the child influenced the parenting and couple conflict processes measured in the current study. Future research is needed to simultaneously examine passive and evocative rGE within a single study. In addition, other limitations should be noted. First, reliance on parent-only reports of each primary theoretical construct would ordinarily limit conclusions relating to the observed magnitude of association across constructs. To militate against this limitation, we used a cross-rater approach across all models tested such that mothers and fathers reported on their own relationship experiences and parenting behavior with the other parents' report of child externalizing problems in each instance. Second, cross-sectional data were used in the present study, thereby precluding cause-and-effect conclusions. However, the pattern and direction of associations hypoth-esized in the proposed theoretical model are consistent with past longitudinal studies utilizing genetically related parents and children (e.g., Grych, Harold, & Miles, 2003; Harold & Conger, 1997; Krishnakumar & Buehler, 2000) . Future studies could examine the role of child gender to further unpack these effects.
Another limitation is that while the utilization and advantages of two complementary genetically sensitive research designs comprise the present study, interpretive challenges are posed because the respective adoption and IVF designs derive from two geographically distinct regions. In addition, although both studies used the same core measures of interparental and parenting hostility, a smaller subset of items was used in the Cardiff IVF study and the two studies used different measures of externalizing problems (Note: Supplementary analyses were conducted comparing results from the full EGDS measures and those using a parallel subset of items in the EGDS study to those available in the IVF study. No differences in the pattern of results reported were observed.) Measurement reliability and core findings, therefore, are consistent across both studies, with an evident pattern of paternal versus maternal magnitude differences in association apparent across both the fully genetically related and fully genetically unrelated family groupings. These findings are further replicated, with significant differences across genetically related and genetically unrelated fathers compared to mothers, thereby lending confidence to the pattern of association noted across studies and specified parentchild configurations. Indeed, as Rutter (2007) outlined, greater confidence is achieved when there is convergence of findings across studies using a complement of research designs.
Limitations notwithstanding, the present study illustrates the unique opportunity offered by using a complement of genetically sensitive research designs in disentangling passive genetic and environmental influences underlying family relationship influences on child externalizing problems. This study thus advances a core objective outlined by Rutter et al. (2001) in testing causal hypotheses relating to environmental influences on children's psychological outcomes: to identify environmental factors in which confounding genetic factors have been removed. Findings support the further study of prevention and intervention initiatives that target multiple domains of the family environment in ameliorating childhood psychopathology, and further suggest that programs aiming to remediate the rising rates of externalizing problems across childhood and adolescence (Ford, 2008) would benefit from systematic assessment of mothers' and fathers' parenting in the context of disrupted interparental relations.
